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AUTHOR: Kushta, G.P.

kst SIS s
TITLE: ~On the Problem of the Structural State of the Latuce of a Nat-
urally-aged, Supersaturatcd Solid Solution with an Al Basc.
1. On the Nature of Lattice Distorticas Which Increase the
Hardness of Al-based Alloys Subjected to Aging (K voprosu o

strukturnom sostoyanii reshetki yestestvenno sostarennogo
peresyshchennogo tverdogo rastvora na osnove alyuminiya.
1I. O kharaktere uprochnyayushchikh iskazheniy reshetki v
stareyushchikh splavakh na osnove alyuminya)

PERIODICAL: Nauchn. yezhegodnik. Chernovitsk. un-t, 1956 (1957), Vol 1,
Nr 2. pp 268-271

ABSTRACT: Commercial Al of the AOQO type and duralumin of the D-1
type were investigated. X-ray photographs of an Al powder,
which had been anncaled at a temperature of 200°C 1n order to

relieve stresses induced in the course of its preparation, were
taken together with X-ray photographs of powdered D-1 alloy
after the latter has been subjected to quenching at 500° followed

Card 1/2 by natural aging for a period of 15 days or by artificial aging at
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SOV/137-58-9-19847
On the Problem of the Structural State of the Lattice (cont.)

a temperature of 2250 for a period of three hours. The X-ray photographs
were taken at room temperature as well as at a temperature of -183°. It was
established that neither the high strength of the duralumin nor the increase
in the strength of this metal in izs naturally-aged state are the results of an
increase in cohesive forces within the lattice of the solid solution. Changes
in the relative intensity of the lines observed in the alloy investigated are
directly related to the appearance of static distortions in the lattice of the
solid solution. The values of ﬁst for naturally and artificially aged dur-

alumin amount to 0.1658 and 0.265 angstrom, respectively. The increase in
the strength of duralumin, as compared with pure Al, is apparently con-
nected with specific nonuniformities in the substructure of naturally-aged
duralumin (regions of accumulation of atoms of impurities).

L.M.
1. Aluminum alloys--Crystul structure 2. Aluminum allcys--lattacec
3. Alwninum alloys--Aging 4. Hardness--Analysis 5. Aluminum vowiers--X-ray
analysis

Card 2/2
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Naturally-aged, Supersaturated Solid Solution With an Al Base.
I. An Investigation of the Initial Stage of Aging in an Al Alloy by
the Method of Harmonic Analysis of Intensity-distribution
Curves of X-ray Interference Lines tK voprosu o strukturnom
sostoyanii reshetki yestestvenno costarennogo peresyshchen-
nogo rastvora na osnove alyuminiya. L Issledovaniye nachal’-
noy stadii starcniya alyuminiyevogo splava mctodom garmoni-
cheskogo analiza krivykh raspredeleniya intensivnost1 rent-
genovskikh interferentsiy) *

PERIODICAL: Nauchn. yezhcgodnik. Chernovitsk, un-t, 1956 (1957), Vol 1,

Nr 2, pp 272-275

ABSTRACT: X-ray diffraction studies were performed on duralumin of

the D-1 type, quenched in water at a temperature of 510°C and
subjected to natu ral aging at room tempe rature for a period of
12 days. A harmonic analysis of the intensity curves was pers
Card 1/2 formed on line (422). It s established that the widening of the

A "
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SOV/137-58-9-19845
On the Problem of the Structural State of the Lattice (cont.)

lines is connected with the dispersion of blocks as well as with micro-
stresses. A Fourier analysis of the shape of the line demonstrated that the
mean-square displacement of atoms, N ALZ , at distances up to 50-70

angstrom increases as a linear function of L, which corresponds to the
presence of a homogencous-deformatiogn region the linear dimensions of
which are of the order of {0.5-0.7)x107" cm. The relative deformation of

the lattice, € = VALZ/L , attains a value of approximately 1073 ¢m. The
magnitude of the mean dimension of regions of coherent dispersion, com-
puted from the value of the Fourier coefficient, amounts to 0.56x10"%° cm in
the case of naturally-aged duralumin; this value coincides with the dimen-
sions of the regions of homogeneous deformation. Along with lattice distor-
tions, structural peculiarities discovered in a naturally-aged alloy deter-
mine the degree of hardening of the latter.

L. M.
1. Aluminum alloys--Crystal atructure 2. Alumirnum alloys--lattices
2. Aluminum alloys--Stresces 4. X-ray diffraction analysis--Aprpiications
5. Harmonic analysis-- Applications -

TITLE: Duralumin
Card 2/2
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AUTHORS: Kushta, G. P. and Strongin, B. G. 126~1-37/40
TITLE: On the sub-microscopic structure of metals vhich crystallise

under conditions of vibration., (O subuilroskopicheskoy
strukture metallov 1 splavov, krristallizovavshiihsya
v usloviyskh vibratsiy).

PZRIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol,5, No.l,

pp.187—188 (USSR)

ABSTRACT: Although vibration effects on crystallisation are being

utilised industrially (Refs.2 and 3),s0 far, insufficient
attention has been paid to the possible changes of the
sub-microscopic structure of alloys crystallised inside

2 vibration field., It is to be anticipated that the
improved strength characteristics of alloys which are
vibrated during crystallisation is due not only to micro-
structural but also to sub-microstructural changes, i.e,
to the reduction in size of the mosaic blocks and increase
of their angular shifts relative to each other. For
verifying these assumptions, the authors investigated the
influence of vibrations on the process of crystallisation
of zinc and of a zinc-aluminium alloy containing 21% Al.
A mechanical vibration set-up was used consisting of a

Card 1/2 massive wooden base with a d.c. motor of 0,125 h.p., on
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126-1-37/40
On the sub-microscopic structure of metals which crystollise under
‘ conditions of vibration.

the shaft of whieh a sleecve with a mobile accentric,
weighing about %0 3 was fitted., The vibroetion ampli-
tude and frequency werc determined by changing the
ccoonuricity of the load and varyingthe voltage on the o
obor Lerminals, The metal was firsd overheated to 65003
the vibrator was switched on when the nelt teuperature was
SOOOC. Ingots weighing 350 to 370 g viere rroduced at
various vibrotici frequardes und also without vibration,
Phe results of the cxperiments enabled conclusions to bhe
made on the possibility of choosing optimum vibration
regines at which the microgcopic and the sub-nicroscopic )
structure will be the most favourable from the point of v
view of various trunsformations in the solid phase which
will lead to a further strengtheniny of the alloy.
There are 1 figurc and 6 references, 3 of which are Slavic,

SUBMITTSD: January %0, 1957.

ASSOGIATION: Chernovtsy State University, (Chernovitskiy
Gosudarctvennyy Universitet),

AVAILARLE: Library of Congress.

Card 2/2

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927830006-6"



"AEE’ROVEE FQR RELEASE: 03/13/2001

D e

CIA-RDP86-00513R000927830006-6

s/137/62/ooo/001/125/237

A052/A101
AUTHORS: Kushta, G, P,, Shtrachman, K. M.
TITLE: Investigation by the differential thermography method of the

, decomposition proocess of superaaturated golid solutions in the
Al-Zn syatem

PERICODICAL: Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 10, abstract 1I69
("Nauchn, ezhegodnik za 1957 &. Chernovitsk. un-t". Chernovitsy,
1958, 1485-488)

TEXT: The decomposition process of supersaturated solid solutions in the

Al-Zn system Was studied by the method of differential thermal analysis with
Kurnakov's pyrometer at the rate of heating 4 deg./min, As {nitial materials
chemically pure Al and Zn were used; the alloys contained 0, 10, 15, 20, 25,

30, 35 and 40% Zn. Three thermal effects were detected on thermographs taken

in the process of heating the samples water-hardened at 400°C. The first

exothermic effect, observed at 90 - 120°C, shifted into the region of lower V///
temperatures with an increase of Zn content {n the alloy and was conditioned by ~
the formation of the next short-range order regions at the decomposition of the

card 1/2
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3/137/62/000/001/125/237
Investigation by the differential ... A052/A101

‘golid solution, The piling up of 7Zn atoms into zones reduced the internal

energy of the alloy and was accompanied bg the heat liberation. The second
endothermic effect, observed at 140 - 200°C, shifted with an increase of Zn
content into the region of higher temperatures and was conditioned by the
superposition of two processes - elimination of unstable short-range order -
regions and enriching the remaining regions with Zn, The second process prevailed
since the heat absorption took place, The third exothermic effect took place

at 200 - 260°C, that 1s at the temperatures near to those on the equilibrium
constitution diagram. This effect was coqditioned by the inccherent decomposi-
tion of the 'solid solution and shifted, with an increase of Zn content, into

the region of high ‘emperatures.

L. Belyakov

[Abstracter's note: Complete translation]
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2u(2), 24(6), 18(6) B20V/126-7-2-26/%9

AOTHORS: Kushta, G. P., Mikhaylyuc, I. P. and Korolyuk, G. F.

LITLi: Influence of Alloy Blement Additions on the Interatomic
Bond Forces of the Aluminium Lattice (Vliyaniye
legiruyushchikh primesey na sily mezhatomnoy svyazi

v reshetke alyuminiya) 1. Influence of Copper R
(1. Vliyaniye medi)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr 2,
pp 299-301 (USSR)

ABSTRACT: The study of the mechanism by which the characteristic
temperature of solid solutions changes as a function of
their composition, is one of the most important means
for the determination of the nature of reactions between
atous of solid solutions. In a paper by Kushta (Ref 7),
one of the authors has shown that the great strength of
the duralumin type of alloys is not associated with
formation of stronger bond forces between the atoms in
the lattice of these alloys. Duralumin, however, contains
a number of alloy elements (Cu, iig, Si, Mn and others),
each of which may exert a different influence, as the
nature and extent to which bond forces change in solid

Card 1/6 solutions depend on the properties of each alloy element
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and its copcentration in the solid solution (see Refs 3,3
and 9). It appears appropriate that the influence of
ecach of the alloy constituents on the bond forces in the
golid solution should be studied. Technically pure
gluminium of specification AI and electrolytic copper

were used as materials for making, alloys. Specimens
were made in porcelain crucibles By thermodif fusion of
copper in molten aluminium at 800°C,., Melting was carried
out under a layer of flux. The characteristic teuperature
of the specimens was determined by the change of the heat
factor of the X-ray interference line intensity. The
specimens for X-ray exposure vere nade from powder
produced by f%ling, which was annealed for 1Q hours in
vacuum at 500°C, and had a cylindrical shape®, the
diameter being 0,8 mm (% The practically instantaneously
cooled powder specimens were X-rayed at once after
cooling. This permits the assumption that the copper 4
concentration in the solid solution was practically

identical with the one ;iven,) X-raying was carried out

in an open camera of the type RKD in thz rays of a copper
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50V/126~-7-2-26/3%9
Influence of Alloy iZlement Additions on the Interatomic Bond Forces
of the Aluminium Lattice 1. Influence of Copper

anticathode at two temperatures - roou temperature and
liquid air temperature. In the last case, the specimen
was sprayed with a stream of liguid air by means of a
special siphon device (Ref 1), In order to obtain the
line (333) for aluminiua in X-ray pictures, a special
(non-standard) collimator was used., X-ray photographs,
taken at room temperature and at a low temperature, were
developed under identical conditions and were then
photometered in a visual microphotometer of type MF-2.
For the determinaition of the characteristic temperature
from the X-ray results a method was used which had been
worked out by Il'ina et al. and Kurdyumov et al.
(Refs 10 and 3 respectively), The relative intensities
of the lines (111), (222), (422) und (533) were
experimentally measured, The results of the measurements
were neutralised wlong two directions of the X-ray
picture for 2-5 X-ray photographs. 7The intensity of the
lines was calculated as an aren, vounded by the photo-
metric curve and the base line., The intencity of the
Ccard 3/6 line (533) was calculated as the sua of the areas of two
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Influence of Alloy islement Additions on the Interatomic Bond Forces
of the Aluminium Lattice 1, Influence of Copper

lines of the Kal 2 doublet, In Fig 1 the results of

the measurement.g are shown in the form of a logarithmic
dependence of the intensity ratio

/1
h2 2@ hyk 6

Ve %
&2

/1 )
hgkzez hik1817 1820

an the difference of the sums of the index sguares of
corresponding pairs of lines for pure aluminiuzn and its
alloys with 2, 3 and 4 wt.% coprer. Froa the figure
it can be seen that the change of the heat intensity
factor on introducing copper into the solid solution
changes in the direction of decrease of the mean square
of displacement of the atoms during oscillations, and
of increase in the temperature of the solid solution,
Card 4/6 i,e. in the direction of increase of the bond forces of

RV RIE h LA,
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Influence of Alloy Element Additions on the Interatonic Bond Forces
of the Aluminium Lattice 1, Influence of Copper

the latbtice. From the tangent of inclination of the
straight line in Fig 1, using the formula

e ; -
1n % = Ay (e)(}_’_ni -Zh(i‘) :

2 $(8]T) @(elm}
- 25___ 8) = _ 1 _ 2
A » o(8) [6[’1‘1 8T,

vhere
admke

§ - Debye's function, the values of 133? and of the

characteristic temperature © _were determined, The
calculated values of © and u§ , which are characteristic

of the strength of the interatomic bond of the solid
solution lattice, are shown in the Table, The accuracy
with which the characteristic gemperature can be
determined is within + 8 to 10°, The observed increase
in bond force with increase in copper content in the
solid solution coincides with a decrease in the lattice

Card 5/6 parumeter of aluminium on introducing copper. As the
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SCV/126-7-2-26/39
Influence of Alloy Blement Additions on the Interatcomic Bond PForces
of the Aluminium Lattice 1. Influence of Copper

interatomic bond forces in the lattice of duralumin are
practically identical with those of pure aluminium
(Ref 7), it can be assumed on the basis of the results
obtained in this investigation, that the influence of
other additions appears to be of opposite sign. It is
understood that these assumptions require further
confirmation, Thus, the most important alloy element
addition in duralumin, copper, increases the bond forces
in the lattice in the solid solution, and only the joint
influence of all additions leaves the bond strength in
the lattice practically unaltered; the stren,thening of
the alloy observed is duc to other stren:;thening factors
(Ref 7) which bring about a more effective employment of
the bond forces existing in the lattice,
Phere are 1 figure, 1 tuble and 10 references, all of
which are Soviet,
(Note: This is a slightly abridged translation except
for the figure and table captions)

ASSOCIATION: Chernovitskiy gosudarstvennyy universitet
(Chernovtey State University)

SUBMITTED: October 13, 1957

Card 6/6
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AUTHORS:
TITLE:

PERIODICAL:

ABSTRACT:

Card 1/4

Kushta, G.P. and Rybaylo, O.I.

A Few Rules According to Which Interatomic Bond Forces
Change in a-Solid Solutions of Systems Forming
Intermetallic Compounds

Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 3,
pp 457-459 (USSR)

in the present work changes of interatomic bond forces

in a-solid solutions of the systems Cu-Zn and Cu-3Sn

have been studied. The estimation of the change in
interatomic bond forces of the alloys was carried out by
X~-ray determination of the characteristic temperature of
the alloy according to a method worked out by
G.V.Kurdyumov (Ref 1) which involves exposure at two
temperatures - room temperature and liquid nitrogen
temperature, In making Cu-Zn alloys, an alloy containing
approximately 30% Cu and 70% Zn was first prepared.
Electrolytic copper and granulated zinc free from
antimony were used. Py melting the alloy with the
corresponding quantity of copper in hermetically enclosed
g¢raphite crystals, alloys of the following zinc content
wore made: 4.33, 8.7, 19.78, 29.24 and 38.062 at %.

52 -J:eq. G 57
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S0V/126-8-3-22/33
A Few Rules According to Which Interatomic Bond Forces Chaage in
«-Solid Solutions of Systems Forming Intermetallic Compounds

The alloy for making Cu-Sn alloys contained approximately
60% Sn. Tin of the ChDA brand was used., The tin content
in the Cu-Sn alloys obtained was 1.09, 2.1Y, 4,46,
6.95 and 9.31 at %. The composition of the alloys was
thoroughly checked by chemical and spectral analysis and
also by X-rays according to the solid solution lattice
parameter. From the alloys thus obtained, powders were
made by filing and a fraction was removed which gave
continuous lines in the X~ray picture. JIn order to
remove stresses arising during filing, the powders were
annealed in evacuated glass ampoules at a temperature
of 360°C for & hours, X-Ray photographs were taken of
cylindrical specimens of 0.6 mm diameter made by
arplying the annealed powder to a thin glass hair wetted
with cellulose nitrate varnish, K-Irradiation of iron
was used, There was no oxidation of tue speciucn.
Cooling of the specimen to liquid air temperature was
brought about by continuously spraying it with a washing
jet of liquid air in an open chamber by a method described
Card 2/4 by Iveronova (Ref 2)., Thec X-ray exposuvres taken from the
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sov/126-8-3-22/33 .
A Few Rules According to Which Interatomic Bond lorces Change in
a-Solid Solutions of Systems Forming Intermetallic Compounds

same specimen at various temperatures were developed .

simultaneously. The X-ray pictures obtained were

photometered in the microphotometer MF-2 and the ratio

between the intensities 13313/Iza2 was determined. The

values of I7131/Iaps for each of the specimens, at two

temperatures from which the characteristic temperature

of the alloy was determined, represent the average result -,

of several measurements from two or three X-ray pictures.

These average results were used for calculation of the

value of m°p92 , which is a measure of the interatomic

bond of the alloy lattice. In the figure these values

are raepresented in relation to the calculated value of

the electron concentration for the studied alloys. As

can be seen from the figure, the change (decrease)} in

interatomic bond forces as a function of the electron

concentration for three solutions in the systems Cu-in

and Cu-Sn is characterized by complex curves converging

at a point corresponding to the limiting electron

concentration of the a-phase. Each of these curves can
card 3/4 be approximated, however, to two straight lines crossing

RIS
P e R IS PR
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A Few Rules According to Which Interatomic Bond Forces Change in
a-Solid Solutions of Systems Forming Intermetallic Compounds

at points which correspond to a practically identical

value of interatomic bond forces and alloy atom content

(~5 at %) for both systems. The decrease in interatomic

bond force observed corresponds only qualitatively to the

increase in repelling forces in the lattice but is not

determined simply by these forces. Irom the actual shape

of the curves for the alloys Cu-Zn and Cu-Sn it can be

concluded that the influence of local stresses of the

lattice potential, caused by thae presence ot ions of

different valency and excluding energetic clectron bands .
in the alloy, prevails over the intluence of the electron C s
concerntration. The above influence limits the action of

the well-known Hume-Rozeri rule. There are 1 figure and

2 Soviet reterences,

L.

n.b., This is a complete translation.

ASSOCIATION:Chernovitskiy gosudarstvennyy universitec Lf//
(Chernovtsy State University)

SUBMITTED: March 31, 1959
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Tne Effect of Alloying Elements on Interatomic Forces and lattlce Distortion ip
go1id Aluminum-Base Solutions

radiation cf copper was used, The analysis was made on four 1ines of tha Al-Dase
s0lid solution: (111), (222), (422) and (333) + (511). h2 results of the anal-
ysis are represented in a graph and show trhat the characterisiic +epperature 10w
ereaze3 when alloying aluminum with copper and attalns a vaiue which sycseds al-
rest by 100°C that of pure aluminum, Correlating this result wiwh the fact of the\)(i
unchanged magnitude of interatomic forces when strengthening cormar:ial duralumin.-
um, 1t is assumed that the effect of other elements or At Jeast cf one of them has
an opposite effect. This was cheoked by & comparative investiga=ion of alloys
with Cu, Mg and Zn admixture where only *wo 1ines (111) and (311} wers gl Jeoned
+o photometrical analysis (Ko(,1 radiation of jron). The alleys Were preparad of
aormercial "AQO" aluminum, electFolytic copper and chemically pure 7+ and Mg, The
characheristic vemperatures of the follcwing alloys were desermined: 1) wid 0.85;
1.54; and 2,03 weight ¢ cu (0.4 0.7; 0.86 at ®); 2) with 1.3: 5; 10 and 15
weight % Zn (0.42; 1.26; 2.1; 4,2; 6.3 at ) and =) with 1.2, 4.3, and 7.% weight
% ¥n, The results obtained were not differsnt frem -ve aforementicrned data. A
regular drop of the characteristic temperature of Al-Zn was s+a+ed at & nigher 2n
con*ent, attaining 1000C at 15 weigh® g, An anslcgous result was cbtatned for Al-
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e Effest of Alloying Elements on Interatomic Forces and Lavtice Distertior in
Seoi:id Aluminum-Base Solutions
Mg alloys with the difference that a drop of tne charazterisiic teo
about 100°C was observed at T.h weight % Mg. These peanita are 1in dlsagreement
with literature data where 2 change of the characteris®ic temperature wag noY
observed, probably due to an Mg concentration nct higher than 1.4%, Tnis die.
crepancy was chesked by jonization recording of the intenstty of X.ray inter-
ferences. Measurements were made in monochromatized ::rad:aticn usi /

ng MOT-17
¢ST-17) type meters. The results obtalned agres with tne thotcmetrical data,
Taus in the Al-Mg-Cu systsm an increaseé in the characteristic t.emperature of solid
solutions may be expected, apparently resulting from the preszence of COFFSETr. T™his
i5 in agreement with data of Reference 10 on the strengthening af the mentioned
allays merely by the increased effect of hardening but not of the aging effest,
Tae selection of an optimum compositicn of the alloy must be made vy taking int>
account all the strengthening factors, Tne authors jrebinguisned  the values of
dynamic and static distortion of *he lattice of <he gslid soluﬁicnzliflf_ and

1 dyn

amperature by

) -2 . M .
Tpe values for b, optained were aboul 0.2 A at & nhign cznzentration

APPROVED :
FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927830006-6"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86 00513R000927830006-6

Anmmaaﬁﬂm&ﬁﬂmnk~

G EE R ROy e

3 AR

83997

8/149/50 /000 /002 /012/C12/4X
AOQE /ACO1

The Effect of Alloying Elements on Intera‘ omiz Ferces ard Lattizz Diztoreisn in
3clid Aluminum.Base Solutions S

nf the admixt.ux'nas at a low ccncentraticn of Zn a ca* '_:faf“ury agreemen®. was
feund cetween u-it and  uge, calculated ty V.I, Ivercnsva'e formula {Reference
(V)

11), io .1C6 and 0,098 A respectively for an Al + 1% 2n alloy, and 0.152 ara

0,162 A for an Al + % 2Zn alloy), There is 1 graph ani 11 Sovis+ I‘““‘-"""T‘:
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Temperature dependence of the X-ray interference intensity in
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MIKHAL'CHENKO, V.P, [Mykhal'chenko, V,P,]; KUSHTA, G.P, [Kushta, H,P,]

Use of the X-ray diffraction method in determining Griuneisen's
constant for 12% chromium ferrite, Ukr, fiz, zhur., 8 no.7:
779-786 J1 163, (MIRA 16:8)

1. Chernovitskiy gosudarstvennyy universitet,
(X-ray diffraction cxamination)
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TITLE: Tho tomporature dopendence of the intensity of x-ray interferences of
tungston in tho tomperature range of 300-11009K

SOURSE: Ukrayins'kysy fiz. thurnal, v. 8, no. 12, 1963, 13581363

TOP;C TAGS: tunzsten, W, x=ray interferonce, x=ray diffraction, diffractonmsr,
interferonce intensity, Grueneisen constent, Debye-Waller thaory

1]
ABSTRACT: To further develop invoatigations of ‘the temperature dependonce of the
intonsity of i-ray intorferonces of pure metals and solid solutions, a study has
Soon made with an x~ray diffractometer of the temperature dopendonce of the relat{ve
intonsitios of tungston in a tomporature rango of 300-1100%%, Ag oxpeoted, duo to
the lovw valuo of the Grueneigen congtant and the very low oublo expansion of tung-
sten, tho woakening of the intensity of xeray interforences with toemporature are in
good agroement with the Debyo=-iValler theory. The valus of the x=ray charaocteriastic
of the temperatura, THETA sud x=ray, dotermined by the slops of the atraight line
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was 302 £ or = 9°K. . The diver
o gonoe botwoen this value snd the km
THETA 45 oxplained. The authors thank I. P, Uiskhaylyuk for tdd.:;n p:;:u:nozhn'

| disoussicns. Orig. art. hes: 11 formulas and 2 figures.
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Calcylating the anharmonicity of the thermal vibrations of a
crystal lattice during the experimental determination of the
integral intensity of X-ray interferences of polycryatals,

Fiz, met. 1 metalloved. 16 no.3:343-3,8 8 163, (MIRA 16:11)
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?1fLs:  Internal friction in thormally treated Al-Zn alloys

SCURCE: Fizika mebvallov i nctallovodeniys, Ve 17, no. 2, 196k, 256-262

T.'QPIC TAGS: Al-Zn alloy, Zn, Al, internal friction, thermal treatment, continuous
hotoregistration +echnique, rolaxation offoct, Adl=Zn
hardening, phase yransformztion, phasal

(2

photoregistration mothod, D
sgress relaxation, phase hardening,

recurrcico

d in Voronezi abt the Third All-Union Scienvific
Resoarch Conferenco on relaxation phenomena in motals and ailoys in Octooar 1962,
7ne offect of temporaturo on tho internal {riction in some Al-Zn alloys has boon
studied in order to provido data on the phaso transformation and to detarmino the
1a7lucnce of the allcy sbavo on the tcz.zperaauro-in’cornal friction rolationship.
“: a5 esvaoLisncd hav inelastic eflects originate in alloys due to phase ‘rans-
Tiaesc cifecus are reflocted on the temperature curves by the presence
tornal friction level was fourd to depend

ABSTRACT: This report was presenta

.

.‘ o
rormanione

of peais and recurvaburo points. The in
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on the hardening temperature and to docreage with the tomerature increase (in : '
samplos containing 104 2n). The phase transformations obsarved in these experi=-
ments caused a random atomic distribution at the grain boundaries and in the
crysyals., This phenomenon was responsible for a specific typo of viscous motal
ilow at high temperatures. The random atomic distribution produced the appearance
of the specific curve peaks (called "grain-boundary peaks"), the heigiiv of whieh
increased with the inerease in 2n concentration up o a certain maxdmun, and
dropped subscquently (no peaks were observed with 25% Zn concentration). In all
saples the internal friction level was increased at 100-200C because of the
agpearanco of additional vacancios in the course of hardening, The thormographic , ;
analysis method used in this work made it possible to differentiate between the i ]
phase transformation peaks and the "grain-boundary poaks" on the curvas, During

the decorposition of solid Al-Zn solutions » a metastable phase is probably formed, °
In conclusion the authors axpress their thanks to Professor B, N. Finkel'shtoyn
(deceasod) who Suggested the topic of thig investigation and showed a constant
intorost in this work, Orig. art, has: | figures,

.
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. TITLE: Teuipe‘éatu're‘ dependence of the characteristic x-ray terape :

’ ‘ ' 18, no. 5, 1064, 664-669
SOURGCE: Fizika metallov { metallovedeniye, V. 18, no

L‘ \\3
2 tion, goid
" TOPIC TAGS: . Debye temperature, crystal)thermal vibra ?‘1

a ‘ ined e of the
. ABSTRACT: The authors have experimentally‘dfé:;:;x?:: nihfsdfop?lgggc Al
‘ ' :0 1ald in the temperature in :
e temperature in gold in the tempera ‘ :
: 'Z‘)::garmongcity" of gold was _estimated. The relationship
Shao ' i crystaliine
: used as the measurs of anharmonicity of thermal Wb::;i?fi::g t:;ze d?s A -
o «. The daviations between this relation and }he publ he o e foree
%t:m E;sults permit the determination of the coefficient of the : e auations,
| ar:: :f' the coefficients of the third and fourth order. Orig. art. :
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Temperature dependence: of the intensity of X-ray interferences in
nickel in the 3000 - 1100°%K temperature rangs. Ukr, fiz, zhur. 10
no,2:196-205 F 165, (MIRA 1834)
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TITLE: Temperature dgpendepge of the lattice parameter and intensity of regular
x-ray reflections for''Au-Ag’alloys {This paper was presented at Section of Lattice

Dynamics of the 8th All-Union Conference on Roentgenography held in Leningrad in
November 1964.] ‘

SOURCE: Fizika metallov i metallovedeniye, v. 21, no. 4, 1966, 519-523

TOPIC TAGS: temperature dependence, lattice parameter, x ray study, silver alloy,
gold alloy, alloy composition, radiography-

-'I* ABSTRACT: The article presents the results of an investigatign of the |
‘temperature and concentration dependence of lattice parameteriand charac-
iteristic temperaoture for' Au-Ag alloys containing 10, 25, 40, 60, 70 and k-

.90% Ag, along with calculations of the universal lattice anharmonicity '

{parameter nrﬁgﬂ.ﬁ.ﬁ“i ()" is the Grueneisen constant, ﬁ is the ’
“ ‘coefficient of volum? expansion). Composition-property diagrams are con='
"structed for Au-Ag alloys with "p perty"” pertaining to the values of
| 8x-ray 00d my4. It is ahown that these diagroms are in qualitative
_correspondence with. the present-day concepts of the statistical theory of

: (4]
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; lmilgzga.“:r;:::oi:t::n is eatablished between the quantities n )4 and
'th(hiiinghhﬁgy'ddto aiuoyn this is & major finding considering that
alloy, " o8 anergy de :}l;n :o--u:e type of the constitution diagram of the ~
prizarily diotseny"t 8 Au-Ag system as the object of inveatigation wa
Ehe publ] enog tated Yy the lack of corresponding data on these alloys i ’ 5
Do tutie ‘u“oe;c;t-:re. Moreover, alloys of this syatem lack auZh -Ii‘do-
'f,con’:plicate oy radio" ortion, oxidizability, and ordering which, if present.
o : graphic experiment and interpretation of the fingi o
g. art. has: 6 figures. [JPRS: 36,774] LT adingse
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All the polymers were p~type., - All of compounds I to IX, when heat treated up to
360C, remained typical dielectrics at room temperature. Act{ivation energy for
conduction increased with the degree of branching. After heat treatment of I to

VI to 400C and .especially to 500C, properties typical of semiconductors appeared
oving to the formation via triple bonda of three-dimensional Crogs-linked atructures,
However, even in this casa, the conductivity of I to VI did not exceed 1077 ¢o
107!} pho/en owing to breaks in their conjugated systems. In contrast, oligomer
VII, after heat treatment at 500c, irreversibly acquired a high conductivity
(10‘“-mho/cm) at an activation energy of 0.1 ev, a therzoelectric power of 37 uv/e,
and ‘a nonlinear volt-ampere characteristic., The typical semiconducting propectiea
of YII heat treated at 500C were attributed to cyclizations ‘ ' ’
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i
of oiigbngére VIiI to X, X has the most interesting properties (conductﬁity of the 3
1)
|
4

500C pyropolymer, 10~4 mho/cm). It 1s concluded that preparative efforts aimed
at obtaining polyethynylpolyarenes with predetermined properties (good solubility
and conductivity) ahould be directed toward the syntheais of oligomers similar .

to VII and having substityents ie the methylene bridge. Orig, art. has: 1 table

and 1 figure, . | () |
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Working out and investigating the proceas of preparing canned sprat
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1, Astrakhanskiy tekhnicheskiy institut rybnoy promyshleonnosti {
khozyaystva, kafedra tekhnologii rybmykh produktov,
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KUSHTALOV, G.N.; KIRILLOVA, A.I.

Same investigations of the changes in moisture and fat content of
fish occuring in its frying in oil, Iav,vys.ucheb,sav,; piaheh,
tekh, 1no.3:96-100 '63, (MIRA 16:8)

1. Astrakhanskiy tekhnicheskiy institut rybnoy promyshlennosti
i khozyaystva, kafedra tekhnologli rybmskh produktov,
(Pish, Canned)
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ORG: Institute of Problems in Material Science 6

AN _UkrSSR (Institut problem
materialovedeniya, AN UkrSSR

refractory compounds
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SOURCE: . Poroshkovaya metaliurgiya, no. 9, 1966, 8i-83

TOPIC TAGS: refractory compound, titanium carbon compound

» zirconium carbon compound,
titanium boron compound, molybdenum silicon compound :

» Plastic deformation 7
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increased their microhardness. The microhardness of the strain-hardened corpaands ranged -from
1060 dayfnf farMoSi, to 2520 .dan/mm? for TiC compared to the initial 739 and .
2310 dan/wm®. Annealing of the hardened compounds brought about recrystallization
(see Fig. 1). The ratio of recrystallization temperature T, to melting temperature
Tp was found to vary within 0.b8—-0.53, which was considerably higher than that for

- N g _ p
WP{t)/ETI/8WP(k)  1ap(c) JB/Wi/EW/IG/AT/WH ..
SOURCE CODE: UR/0226/66/000/009/0081/0083 *
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AUTHORS Kughtan, V.I., Lomsadze, Yu.l., Shuba, I.X.
P
TITLE: On the theory of generalized functionals

PERIODICAL: Referativnyy zhurnal, Matematika, no. 4, 1962, 87,
abstract 438412. (“Dokl. i soobshch. Uzhgorodsk. un-t. Ser.

fiz.-matem. n.", 1961, no. 4, 116 - 121) \/
TEXT: In quantum-field theory tge;e exist so-called singular Ve
functionals, e.g. the o -functional 0 [N(x) = Ho(x)g with the property
that -

‘, r", -

VSu() € TN - N ()] -1,

; L 0 -
if the functional (continuous) integration extends over an open set of
functions containing No(x). A definition of singular functionals is given

in the following way (as in the theory of generalized funciions): The
singular functional {or, as the author terms it, hyperfunctional) is a

Card 1/2
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On the theory of generalized functionals 5/043/224000/004/076/099
$111/¢22

1

linear continuous functional over the space of basis fun§tionals (the
infinitely often differentiable and finite fgnctiongls wi?h qatural J/
topology). 7he support of ihe singular_functlonals is de:lges, an? a
procedure is developed to regulerize divergent functional integrals in

whick the functional in the integrand has in discrete "points"

singularities of the type of a "pole',

- ‘ N
{Abstracter's note 1 Complete translation.
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 KUSHTAN, V.I.; KRIVSKIY, I.Yu,; DERFI, S.M.
Analyticity of a modified nucleonic Green function., Dokl, 1
soob, UzhGU, Ser, fiz.-mat. i ist. nauk no,5:16-20 162,
(MIRA 17:9)
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KUSHTAN, V.1., LOMSADZE, Yu.M., dotsent; ROMANKO, 5.D.

Principle of invariance claimed relative to the inversion of
each constant in the theory, and its consequences, Dokl, 1
soob, UzhGU. Ser, fiz.-mat. i ist. nauk no.5:20-24 '62.

(MIRA 17:9)
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TITLE: Some considerations on the existence of w scLlar nouiral
neson
2xRIODICAL: Zhuraal ekuperimentallnoy i tecrutichendoy Iiziai, v, 43,
. - : -
no. 2(8), 1962, 561583 .
TIZAD:  Zuserimental cata {CG. Puppi. Rupport on the ann
C-nference of Flcn Znergy Physics a2t CZN, 165z, . 3¢
Luove Cim., 14, 467, Tyoz) onL the m pescattering Lre o«
o~ . A ~ ey .
of & mathod by G. Crew (Pays. Hav., 112, 1360, 1958) <
nonphysical pole, the existence of which is rullted %o
neutral meson. The JOJulule gexistence of a sculur ncu
trobable mass of (350**“ i5 stated. Trere are 3 i

A5SCCIATION: Lzhvorods iy

U3RITTZo: Warch 2, 1962
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SHUBA, I.M.; NCMANKO, G.D.; LOMSADZE, Yu.M., dotsent; KUSHTAN, V.I.

On the A7 4-p o e +~ p procees, Dokl, 1 soob. UzhGU,
Ser. fiz.-mat. i ist. nauk no.5:24-26 162, (MIRA 1739)
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Intermediate vector binons and the poos difTercnen petuegn
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1. lHoskovakly gosudarstvennyy universitet imeni M.V, Lomenosiva.
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AUTHOR: Kushtin, I, F.
-/
TITLE: Determination of the Flying Height

PERIODICAL: Geodeziya i kartografiya, 1960, No. 7, pp. 30 - 36

TEXT: In this paper, the photogrammetric method of determining the flying
height in the case of random locations of passpoints is investigated.
Based on Fig. 1, which shows the air negative at the moment of exposure,
formula (11) is derived for the absolute flying height Habn in the case

of vartical nerial survey. 1f the line connecting the points a and b on
the air negative passes through the nadir, and if a and b are symmetrical
with respect to the nadir, one obtains formula (12) which is recommended
in the regulations for determining flying heights. The unknowns occurrins;
in formula (11) can be determined from three equations, but this formula
is inconvenient for the determination of H&bu.evon if the values of the

angles oo and are known. Therefore, a special caso is investigated here.
?& P

Card 1/3
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Determination of the Pijing Heiynht 5/006/60/000/07/02/005
B0O12/B051

The nadir serves as one end point of the lin. 1n guestion and the other
end point is B, the coordinates and height of which are known. If the
flying height is determined with respect to the plane passing through B,
the correction for topography in formula (11) may be neglected. Formula
(16) is derived. It contains three unknowns: Habs’ &, and YB' Both angles

are eliminated by means of the three equations (17), and the final formula
(22a) for Habs is obtained. The computation of the flying height from this

formula is schematically shown in a table. The permissible error in de-
termining the flying height for the stereoscopic plotting of the topo-
graphy is determined from formula (25). In the Severo-Kavkazskoye aero-
geodezicheskoye predpriyatiye (North Caucasian Aerogeodetic Center) the
flying heights Habs in a mountainous region were determined by the method

described with an average height difference per picture pair of 500 m.
Experience shows that the distance d between a and b should not be
measured on the air negatives with pinpointed nadir and passpoints before
the plane photogrammetric net has been established. The passpoints should
be selected in such a way that they are located on different sidi;\of the

Card 2/3
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Determination of the Flying Height 5/006/60/000/07/02/005
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photo nadir and are apart from the latter as far as rossible. There are
3 figures and 1 table.
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Determining the camera height, Geod.,1 kart, no,3:139-42 Mr '62.

(MIRA 15112)
(Aerial photogrammetry)
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Introduct,ion of corrections for rellef. 0eod, i kart., no.B8:
L6-L9 Ag 163, (MIRA 16:9)
(Aerial photogrammetry)
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TOTESH, A.S.; KUSHUKOVA, R.I.

Invostigating the performance of different polishing
materials. Trudy LTI no./9:46-51 158, (K124 15:5)
(Grinding and polishing)
(Glass)
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Opredelenie usilii, deistvuiushchikh v kelenchatykh valakh, (In; OSerensen,
S V. Uinamika i prochnost!' kolenchatykh valov. loskva, 19L8. p.350-372, illus.,
tables, diagrs., bibliography)

Title tr.; Determination of strain in crankshaft.
TJ182.8h

S0 /Aeronautical Sciences and Aviation in the ®oviet Union, Library of Congress,
1955
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Title tre: Strength calculation of aireraft engine crankshafts.
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SC: Aeronautical Sciences and Aviation in the Soviet Union, Library of Congress,
1955.
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supported by geveral bearings and ha~'ng varying cross 8oec .

MLRA 7:4)
1121-171 '53, (
koleb.i krit,skor. (gg;;ttZ‘lm{‘.?smgzins) (Gentrifugal force)
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KUSHULY, M, Ya. FD 271
USSR/Engineering

Card‘l/l -

_Authors .t Kushul', M. Ya., Shlyakhtin, A. V.
Tii;:be ’ : Theory of the vibration-driving of a cylindrical rod into an elastic-
e plastic medium

»

Periodiqg&a. : To. Ak, Nouk SSSR, OTN, 1, 92-10h, Jon 1954

; . ¢ driving a rod into an
s tés theory of the steady process O
fpstract :?:::ig;h'ﬁﬁ“nidﬁm under the action of a constant force (we;g:; ) ]
and a harmonic disturbing force. In determining the renctizn g I‘e-e W
medium, lateral friction of the rod against the medium and hea

sistance are considered, Tables, graphs.
Institution

Submitted ; October 13, 1953. Presented by Academician I. I. Artobolevskiy.
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eskikh nauk; KUZNETSOV,V.S., inzhener

RUSHUL' M- 7., kandidat tekhnich
T pro ndles. Tekst.prom.15 no.10:

Problmns on the dynmamice high speed spil
30-33 0'55.

(MIRA 8:12)
(Spinning machinery)
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TERITRD
A o InomBDSKIY, H.V. (Moskva)y KUSHUL', H.Ya,. (Hoskva).

-gpaed spindles, 1zv,AN SSSR,
of hgh-er : (MIRA 10:1)

Investigating the vihrations
0td. tekh.nauk no.10:48-63 0 156,

1, Institut mashinovedeniya Akademii nank SSS5R,

(Spinning machinarv--Vibration)
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Trar avorso Vibration of Rotating Iav,Akod, Kauk, otd » ‘
. Dhafts wisl Intorml und Exta :gg_]; Tk, !hu}f ‘ ) - -
5-;_ Friotion o (10),(,0..72,, » B I
L N 1950 ) : i
tashul U.8,8.R,
Exarigt Traod vihm('iocm of plaf'ts with mounbod dimm e

| T and A pc:xn nre dlsousnod, & nere pruclso Krpothealy of
" intermal chsorpbion whioh lagn down bt € area of
hyotorasis loop deua not deponl on frocuwancy, ia applicd
7 Porcud vibrationa are conslderwl undor the asnumption that -
T the-eqilibrtun 1a bodng diatoroed net only by tha dim a,
bt alse w the ohalt projer, (3ibl.4)
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. 30V/24-58-10-25/%4

AULHOR: Kushul?, M. Ya, (Moscow)

TITLE: On the Bendi: of Cantilever Plates Bounded by Piecewise
Smooth Curvesn%Ob izgibe konsol‘'nykn plastin, ocherchennykh
kusochno-gladkimi krivymi) )

PLRIODICAL: Tzvestiya Akademii nauk, 883R, Otdeleniye tekhnicheskikh
nauk, 1955, hir 10. pp 133-138 (USSR)

ABSTRAUT: It is shown in this note that the variational formula of
Kirchhoff which, as is well known, was first used to establish
the boundary conditions for cantiiever plates having angular
points in the free part of the contour, should be supplemented

by c:ertain additional teruns. In the study of the bending of
cantilever plates by the variational method, homogeneous

algebraic polynomials are normally used and these satisfy a
biharmonic equation with the boundary conditions corresponding ¢
to the fixed end. Formulae are now derived which may be used

to obtain these polynomials for any order however high. As an
example, a solution is given for the case of the bending of a

plate in the form 5f a right-angle isosceles triangle, fixed

Card 1/2
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On the Bending of Cantilever Plates Bounded by Piecewisc Smooth
Curves ‘

along the hypotenuse and loaded with a localised force at the
apex corresponding to the right angle. It is shown that
certain integrals which were taken as equal to zI0 by Kirch-
hoff when he evaluated the first variation of potential energy
of the plate (8&V) are not in fact zeroif there are angular
points on bthe free periphery. The reforanulated problem leads
to a correction to the Kirchmif expression and the variation-
al problem is solved by Ritz’s method. There are 4 figures

and 2 Soviet references,
SUBLIITTED: January 1%, 1958.
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AUTHOR$ Kushul,M.Ya.(Moscow) 507/40-22-4-13/26

TITLEs On Quasi-Harmonic Systens Which are Adjacent to Systems With
Constant Coefficients in Which Purely Imaginary Rootis of the
Characteristic Equation Possess Nonsimple Elementary Divisors
(0 kvazigarmonicheskikh sistemakh, blizkikh k sistemam s
postoyannymi koeffitsiyentami, u kotorykh chisto mnimyye korni
fundamental'nogo uravneniya imeyut neprostiyye elementarnyye
deliteli)

PERIODICAL: Prikladnaya matematika i mekhanika,1958,Vol 22, Hr 4,
pp 519 - 533 (USSR)

ABSTRACT: The author investigates solutions of a quasi-harmonic equation
\ of the type 1 n
' (1.1) x, = ;321 [2an +,~fsB(t,;~)] x, -

The coefficients of the equations are to depend in analytic
form on the small parameter w and for the case M =0 are to
transform into a system with constant coefficients. It is
supposed that among the roots of the characteristic equation :

card 1/3
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On Quasi-Harmonic Systems Which are Adjacent to SOV/40-22-4—15/26
Systems With Constant Coefficients in Which Purely Imaginary Roots of the
Cheracteristic Equation Possess Nonsimple Elementary Divisors

IasB - saBM =0

there exist purely imaginery roots, zero roots and multiple
roots which differ from each other by an expression of the

form
29 ni
w

A11 the elemer tary divisors which correspond to these roots
are to be non-simple. :
The connection between the structure of the nmatrix s -

”asB - ssB A

and the values ﬂ)/f is set up, where the latter value denotes
the parameter in terms of the powers of which the character=-
istic roots are expanded. For the practical calculation of
the characteristic exponents algebraic equations are derived
from which tha roots and their elementary divisors can be de-
tormined in first approximation.

Card 2/3
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On Quasi-Harmonic Systems Which are Adjacent to 507/40-22-4-13/26
Syptems With Constant Coefficients in Which Purely Imaginary Roots of the
Characteristic Equation Possess Nonsimple Elementary Divisors

The results obtained are applied to the stability investigation
of the periodic solutions of quasi-linear asystems with several
degrees of freedom. Such cases are particularly investigated in
which the charscteristic equation has purely imaginary or zero
roots, the multiplicity of which is not equal to the number of
groups of solutions which correspond to them.

There are 3 figures, and 4 Soviet references.

SUBMITTED: November 27, 1957
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KUSHUL', M. Ya.

Doc Tech Sci - (diss) "Several cases of construction and study

of the stability of stationary solutions to quasi-linear systems
and their application to the theory of self-vibrations of flexible
rotors." Moscow, 1961. 13 pp; (Academy of Sciences USSR, Inst
of iMechanics); number of copies not given; price not given; (XL,
6~-61 sup, 2115
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Stability of Forced Oscillations in Self- 5/020/61/136/004/006/026
rotating Systems B019/B056

scopic mass effects may be neglected. In this system, A is the lower nat- '
ural frequency of small natural oscillations of the rotorj w denotes their\%
angular velocity; ¢ characterizes the unbalance of the rotor; the summands .
vhich have @, as coofficient, express the inorease of the damping deare-

ment with an increase of the oscillation amplitude, and the summands with
f>as coefficient describe the curvature of the rotor shaft axis. The
system (1) has particular periodic solutions q_ = dcos(wt+p) and

2 (1 T T 87 7 L)
P, - dsin(wt+g), where d = —eas [ -2, +pASAT)S 4+ (u+ald )¢ and
tanp =« y(a + aidz)/(wz - 2,2 + /B;l,zdz) (2). These solutions represent the
forced oscillations. With a variational problem in which q=q, + x and
P = P, + X, are put, a unique stability condition of the solution (2) 18

obtained: 2 w 2
Be(2b,) = -0 - b - a,d” + xlg»é -adf <o (4).

The relation a1y§ - 3-6(9;{-‘ - 1) - a - a1d2(;—: + 1) is given, and it is found
that in that range of &, where y°>0 and Re(2b2)> 0, and therefore
Card 2/3
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Stability of Forced Oscillations in Self- $/020/61/136/004/006/026
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solution (2) is instable. This instability is caused by internal friction
and is within the range wy < {e,+ A8 shown by (4), a second unstable

range appears with a further increase of «:, whose lower limit is, however,
mostiy so high that 1t is practically not attained. This second range is,
contrary to the first, caused by the nonlinear terms of the external
friction. Internal friction has a stabilizing effect in this case. The
results seem to be somewhat 'nexpected in the auther's view, and in the
last part, he proves their correctness. By a transformation of (1), a

Quasiharmonic system of equations is obtained which proves the correct- ﬁx:
ness of the above results. There are | figure and 7 references: 6 Soviet
and 1 US.

PRESENTED: June 8, 1960, by 1. I. Aruotolisvskiy, Academician

SUBMITTED: Muy 31, 1960
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KUSHUL', Mikhail Yakovlevich; DIMENTBERG, F.M., doktor tekhn, nauk,
otv, red.; LEINEV, B.Ya,, red,izd-va; GRIGOR'YEVA, Ye.K,,

‘ tekhn, red.

[Natural vibrations of rotors; dynamics of high-speed

spindles]Avtokolebaniia rotorov; dinamika bystrokhodnykh |

vereten, Moskva, Izd-vo Akad.nauk SSSR, 1963. 164 p.
(MIRA 16:4)

(Rotors-~Vibration)

i (22
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I0#ISH, Yu.I,.; ANTSYMEROGV, M.5., kamd. Uize-mat, nauk, retzenzent;
ERANOVSKIY, M.A., ksnd. tekhu.nauk, red,; BRATANCVSHIY, V A,
red,; BYKHOVSKIY, 1.1., inzn., red.; VASIL'YEVA, K.V., inzn.,

red.; KO{ITYSS I\IY Ya.I., kand. tekhn. nauk, red,; KUSHUL!,

NJYa., doktor Lcklm, navk, red.; PEVZNER, L.A., inzh,, red.,
SHMELEV, V.A., kand. tekhn., nauk, red.; BY"TRITSKAYA, V.V,,
red. iad—-va, UVAROVA, A.F., tekhn, red.

[Vibrometry; measurement of vibrations and shocks, general
theory, methods and devices] Vibriometriia; immerenie vibra-
t5i1 1 udarov. Obshrhaia teoriia, metody 1 pribory. Izd.2.,
perer. i dop, Mockva, Mazhgiz, 1963. 771 p. (MId4 17:2)
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ACCESSION NR: APL0O35060
AUTEOR: Kushul', M. Ya. (Moscow); Shlyakhtin, A. V. IMoscow)

TITIE:  Balancing flexible rotors

SCURCE: AN S3SR. Izvestiya. Mokhanika i mashinostroyeniye, no. 2, 196k,
61-77

.| TOPIC TACS: rotor, balancing, floxible rotor, rotor balancing, flexible
i| rotor balancing )

ABSTRACT: The oparr’ing speed of the rotors of many machines exceeds'tpe
first second and evea third critical velocities, Thus the problem of

| balancing rotors as slastic bodies has arisen in the last ten years. The

|1 present article is concerned with the theory of the balancing of flexible '
11 rotors on the basis of the form of their oscillations. .These rotors are of :
i| more complex construction than ordinarily considered: multi-cupported and '
jloox variable cross section with the mass distributed along its length. +

U—. 1/2
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Tae gyroscopic effect of the mass however is assumed to be negligibly small.
The same mathematical formulism used in an earlier work of the author
(Kushui', #, Ya, Avtokole baniya rotorov, Izd-vo AN &SR, 1663) is used to
study tho dynamics of flexible rotors. The article shows that balancing loads
can be used to fully balance primary forms, independent of a number of beare
ings of the rotor ard the amount of mass. The relation belween the statistical
moments ¢f the balancing loads which balance the k-th form of complex rotors
7 can be uniquely determined without disturbing the remaining n-1 formms.
{J Tae value of these relationships can considerably simplify the balancing

1 process. Certain considerations concerning the choice of the positions
|- of the balancing planes are also included.

" Examples ara given which illustrate certain theoretical assunpe . :
j tions used in the paper and the results of balancing flexible rotors by o
I various methods are compared. _

R Vi fo- . ' ' F—
N SURIITTED:290ct63 - ' :
; NO REF SOV: 006 OTHES b
| sum cooge TR MG | T 006

Cord 3/424
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TITLE: Almost~periodic osoillations of nonlinear ayaboms conlaining quaal-cyolie
| coordinates

SOURCE: Inzhenernyy zhuranl. Mekhanika tverdogo tela, no. 1, 1966, 41-52

!

;

g
TOPIC TAGS: periodic system, nonlinear vibration, differential
equation, o

ABSTRACT: Nonlinear oystems are considered which, along with the coordinates XgeenrX,
0

appearing in steady periodic or almost periodic oscillutions!{ contain angular coordi-

nates <p1,..., ‘Ph’ to denote a rotary motion. These ara given by

d'p, .
Tl (0 VY U S A TS IR G NN

dz -
= 2 T+ Ll G ) pE (L r g 0Lp) =t n=20)) —.
A-at - N .

where s« is a small paramefer and f40 F oy @ are almost-periodic functions in t and
pericdic functions in the apgular coordinates P,,...,QO. It is degired to formulate i—

and in;cr-ti,;xto the atability of posstbla stationary solutions of this system. After
Card 1/3
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several substitulbions and a Krylov-Bogolyubov translormation, thege equations are
rendered in the form

. 'd“_'- = ',’.X (./» ey 0 C) - f"th (ll ¥, O, qu‘l l‘) (r=1... "71)4

d ;
“ =pYi (. @, 0, ) iVt (v, 0, Q, 0, ) <k=i.----q>'

do
= = A=Ay (1) umj.sz Do) FZ (4L y, 0, Q,9,p0)

where 11, y, & vary alowly. To a first approximation, their values can be obtained
from the averaged equatlons

— (] .
7( llxr (.’/a 0, Q, C), X g = p‘) R(./v ¢, Q C)

{8
e == (T)+P7k(y.ﬂ§2 €).

To further construct an almost-periodic golution to the above approximate equations,

an integral relationship must exist between the frequencies AP, oo LA (1:), Wy, . Op
and the angular velocities' Q;, .+, Q. Under resonance conditions these first
approximation equations take on ‘};f};e form _ = d

" _"=|J'X (v, %, Q), I"}k(,/ Xvo) A

1
o E ma® (hy— 1) - zmwa s 1, n)

a0y
=M= B2 (1, %, Q)
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vhich are shoan o huve slationary solutionn }
: Y= ey, Qi)
= (Ay-—- ).k Y pnZe (0 1 Q) LBy

Finally, it is asgumed that By = sees = /‘)p = 0, and two cases are investigated for
possible stationary, almost-poriodic solutions. 'I‘hef;e cormspond to the cases

_'n‘,':—': = = Qe j . sz,f 06y,

Q=Qu=...= ™% A Q= 0 (p)_ .
i Orig. art. has: 63 equations.

SUB CODE: 20, 12AUBM DATE: O5Mar65/ ORIG REF: 004

Card 330007
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' AUTHORS:  Zeytman, %, P. (Moscow); Kushul', M. Ya. (Moscow)

0aG: nono

‘;TITLEx Nonlinear vibrations of elastio pondula with elastic oconnections

i OURCE: Inzhenernyy zhurnale Mekhanika tverdogo tela, no. 5, 1966, 45-53
!
TOPIC TAGS: vibration, nonlinear differential equation, pendulum motion,
- i approximation method

]

1

ABSTRACT: The planar motion of an elastic pendulum whose arm can be deformed in
deflection is analyzed. The rigidity of the pendulum EI, .shown in Fig. 1, is acsumed
to be constant, and & helical spring with stiffness constant k is placed at the point
of support O. The equation of motion for the mass m and the equation of bending
deformation for the tie rod are written separately, and (for small amplitude vibra-
tions), the natural frequency equation of the syotem ip expressed by the bi-quadratic

0" [(exa—cs).+ c1aP (c—ca)l ve* — g/1 {0 [craP (c —a+ 2+ @ + ] —
1 (4 vt @ APt =0

w0 |
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For zero rod-mass, this ecquation i is aimplified to
1
v AUt £ (3w —1) 9" —dn' 9P

I_O

Kk B )
o (“ = ‘mgl +dc 1 + cﬂ
ich lends itself to the periodic golution
e ten q>=Acost+A'q>|(t)+Aw.(t)+..

r
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‘The analysis is then extended to the case where a forcing function quinw'.c is applied
' to the system., rinally, a general cace is conoidered, in which the'elastxc pendulum
rod contains n-masses of unequal weights, distributed evenly along its length. Orig.

art. hass 40 cquations and 6 figures.
| SUB CODE: 20/ SUBM DATE: O3May66/ ORIG REF: 002/ OTH REFi 001
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LAPSHIN, Aleksandr Aleksandrovich, kand.tekhn.nauk; KUSHULy - Honianin

Moigeyeyich, kand,tekhn,nauk; UDAL!TS0V, A.N., glaviyy red,:
“FOLCHINSKIY, M.Ye,, inzh,red,

[The KV-53 electronic hygrometer. A device for geuging and
signaling pressurs drops) Blektronnyi vlagomer BV-53, Pribor
dlie izooreniia i signalizatsii perepads davlenii, Moskva ,
1956, 12 p. (Privory i stendy, Tema &4, no,P-56-437)
' (MIRA 11:3)
1. Mowcos. Institut tekhniko-ekonomicheskoy informatsii, o
(Hygrometry) (Presgure geuges) :

Gkt
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Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 10, p 91 (USSR)

124-1957-10-11829

AUTHOR: Kushul' , Vi M.,

TITLE: An Instrument for Measuring and Signaling Pressure Drops
(Pribor dlya izmereniya i signalizatsii perepada davleniy)

PERIODICAL: Tr. Leningr. in-ta aviats. priborostr., 1956, Nr 11, pp 29- 34

ABSTRACT: This instrument, operating on a hydraulic principle, is
intended to measure and signal small pressure drops between
two points. An electric signaling device, employing a contact
between a contact rod and a mercury column in the measuring
tube, transmits a signal whenever a given permissible drop has
been attained. This apparatus is accurate within one percent of
its extreme pressure-drop reading.

S. G. K.
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Translation from: Referativnyy zhurnal, Mekhenika, 1959, Nr 8, p 63 (USSR)

AUTHOR:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2

Investigation of the Effect of the Compression Ratio and the
Excess-Air Coefficlent on the Effective Efficiency of Internal-
Combustion Engines

Tr. Leningr, in-t aviats, priborostr,, 1958, Nr 26, pp 17 - 27

The author determines the dependences and analizes the effect ;-
of the compression ratio and of the excess-air coefficient on the :
thermal, relative, and mechanical efficiency of internal-com-
bustion engines. It is pointed out that the economy of the

engines increases by 30% with Increasing compression ratis up to

11 - 12 1in comparison with the effective efficlency for a com-
pression ratio of 6. At a further increase in the compression ratio
beyond 11 -~ 12 the effective economy almost does not change, but an
increasing combustion pressure causes a considerable increase in

the dead load of the engine, Moreover, it is shown that the
application of qualitative regulation of the mixture compositionbi;/
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Investigation of the Effect of the Compression Ratio and the Excess-Air
Coefficient on the Effective Efficiency of Internal~Combustion Engines

important for the underloaded engine, This regulation means the implementa-
tion of the engine operation with poor mixtures having a large value of the
excess-air coefficient (up to X = ), When the mixture regulation 1is
qualitative the engine economy inoreases under half-load conditions by 14%

and under quarter-load conditions by 21% in comparison with ihe usually applied
quantitative regulation. The author cites tables and graphs of the dependences
of the efficiency on the compression ratio and the excess-air coefficient,

I.A. Lukashevich \/

p
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'G}‘%p‘ﬁk; kbde 10.79:22 s e IS

ATHOR: Eushulty Ve M T .
=) 'HT’:E: hmerimmrba}. maeamhon e.nar typa of inhamal mmsﬁon emgme aE

1 ormes SO‘URGE: [T+ Lentngre [y mm prmmatr., VD 33”‘3-96251_110-452;

_TOPIC TAGS® engine, internal canbustim, ‘internal comustion engine, e"xgine de= - L
" eign, mtamal cantmtion angina deaign, engine f.est,mg o

TRANSLATIOR: A deaerip’cxon is given of testing mtheds and en installation for i
| the testse There ig an exanmination of the affact of various dogign paramsters 1
| on the working process of the enginst desisn finishing, testing and determination
| of the efficienoy index and seoncmy factore The basie charactoristics are given
| which are obtained as & renulé of tests on the stand. It iz notad that the ¢
. gtudies sonfirn ths basic thsoretival promises and dogign data for the nevw thormge | -
. dyuanic cyala q.nd the nev engine apara’t-ing prindplm Orige arte han bS t:.gm-os S
t
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